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Melanocytes are multidendritic cells derived from the neural 
crest. They are located at the epidermal-dermal junction; 
around hair bulbs; and in the oral cavity, nasal pharynx, esoph-
agus, inner ears eyes, and leptomeninges. There has been an 
enormous amount of research with melanocytes in vivo and in 
vitro, and the literature on pigment cells is extensive. The 
action of melanocyte-stimulating hormone (MSH) on melano-
cytes has recently been reviewed [1]. In past discussions another 
dendritic cell in the skin, the Langerhans cell, generally re-
mained in the background, whereas in this symposium attention 
has been directed at the Langerhans cell and the melanocyte 
has remained in the backgmund. It should not come as a 
surprise that there may be important interactions between 
melanocytes and Langerhans cells. Considerable evidence based 
on clinical and laboratory observations suggests that melano-
cytes can be destroyed by an immunologic process [2,3]. Be-
cause the tips of the dendrites of melanocytes are injected into 
keratinocytes, both melanosomes and plasma membranes from 
melanocytes enter keratinocytes. Keratinocytes process part of 
the plasma membrane from pigment cells and perhaps pass 
information on to adjacent Langerhans cells. These cells could 
in turn play a role in the behavior of melanomas, and Langer-
hans cells could be one of the components of the immunologic 
system involved. 
Advances in melanocyte biology and biochemistry during the 
past 10 years have been impressive. Studies on frog skin pig-
ment cells in vitro and mammalian melanoma cells have shown 
that many pigment cells have receptors for MSH and that the 
availability of these receptors depends on the cell cycle. Recep-
tor activity is greatest when the cells are in the G-2 phase of 
the cycle. Light and electron microscopy have revealed that 
MSH becomes internalized via endocytosis fo small patches of 
MSH-receptor complexes. The internalized vesicles contain 
both the MSH-receptor complex and activated adenylate cy-
clase. Fusion of these vesicles with premelanosomes leads to 
activation of tyrosinase. Melanocyte-stimulating hormone also 
enhances the proliferation of melanoma cells in culture. The 
effects on both proliferation and pigmentation are probably 
mediated by a cyclic-AMP-dependent protein kinase. 
Another important aspect is the self-destruction of melano-
cytes. The precursors of melanin as well as other phenols and 
catechols have been known for some time to be toxic to normal 
and malignant melanocytes. There is a mechanism that protects 
melanocytes from destruction under normal conditions. Al-
though all attempts to limit the growth of melanomas have not 
succeeded, the situation could change. Some new chemicals are 
highly toxic, and we can enhance and direct this toxicity with 
MSH. 
A major problem in pigment cell biology is the inability to 
cultivate normal melanocytes in large numbers. Until now we 
have canied out experiments with cultured melanoma cells or 
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with normal, intact frog skin melanocytes and then have made 
inferences about what happens in normal mammalian melano-
cytes. The questions that we need to answer, however, cannot 
be obtained from the use of these systems. For most studies, in 
immunology, transformation, and endocrinology, it is essential 
to work on moderate numbers of normal melanocytes. Pigment 
cells, like nerve cells, divide slowly, and no one may ever 
succeed in culturing them in large numbers. If we had adequate 
techniques for culturing them in large numbers, the problem of 
controlling melanosomes might be solved. 
In recent studies, Halaban eta! (4] formed a supermelanotic 
hybrid by the fusion of Cloudman melanoma cells with normal 
mouse cells or with established fibroblastic cell lines. The 
parental origins of the hybrid cells were confirmed by karyotype 
and isoenzyme analyses and by the growth response of the 
hybrids to selected media. Hybrid and reconstituted cells were 
formed by the fusion of cytoplasts (enucleated cells) with whole 
cells or with nucleoplasts (minicells) , respectively. Halaban et 
a! developed 3 hybrid cell lines that expressed specific tyrosin-
ase activity 3 to 20 times greater than that expressed by parental 
mouse melanoma cells, and the hybrid cells were darker. The 
overexpression of tyrosinase has been stable for more than a 
year and has survived in subclones of the original hybrid cell 
lines as well as in tumors grown from injections of hybrid cells 
in mice. The supermelanotic hybrids contain large numbers of 
ultrastructurally normal melanosomes of all stages of develop-
ment. These hybrids will, no doubt, be used to study receptors 
for MSH, as well as the mechanism of tyrosinase formation. 
Another advance in pigment cell biology concern the process 
by which tyrosine is converted into melanin. The enzyme 
tyrosinase is needed to catalyze first the hydroxylation of ty-
rosine to dopa and then the dehydrogenation of dopa to dopa 
quinone. Most people have assumed that after these 2 reactions 
the course to melanin formation is spontaneous. Cunent studies 
by Pawelek and Korner (5] * show that 3 new factors may 
control melanin synthesis in Cloudman S-91 melanoma cells: a 
dopachrome conversion factor, a 5'6 hydroxyindole conversion 
factor, and a 5'6 hydroxyindole blocking factor . The last factor 
may protect cells from the cytotoxic action of melanin precur-
sors, and it is removed when the cells are exposed to MSH. The 
isolation and characterization of these substances will have an 
important impact in the field of pigment cell research. 
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